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The Tailures Of Inquiry: A vev Proposal 

One of the problcitis with ::r> idea that once had a great deal of merit 
is that it tends to persist Tar beyond its actual usefulness, and there 
is a certain hesita.icy to replace it, Pedajocical inquiry models as 
developed by John Dewey are one such er.ample. It is not the notion of 
inquiiry, per se, which presents the problem so much as it is Dewey's 
particular formulation of inquiry. His particular set of inquiry procedures 
and the multitude of variations developed since his work, present education 
and teaching with several serious problems v?hich mi^ht well be avoided 
if a different inquiry model were formulated and brought into use. This 
essay will attempt to do two things: Fi::.*:':: it will e::amine the flaws 
of the standard inquiry model (Dewey's) and, secondly, it will offer another 
quite different, model o:: ir.quiry for use in the school classroom. 

One point which needs so-ne clarification before proceeding is the 
difference between what I vjill refer to r.S'^ P^^^S^G^c^l model of inquiry 
and a logical one, A logical model of inquiry v?ill refer to those 
descriptions of socio-scientif ic inquiry \jhich are strictly philosophical, 
or discipline orientated, Vhe individual who either constructs or 
describes a model of science does not have as his primary interest the 
teaching-learning situation, vjhile one who develops a pedagogical model 
of inquiry is specifically interested in the instructional application 
and utilization of the model. There is no attevApt in this paper to 
differentiate between a logical model of inquiry and a pedogogical model 
of inquiry except on the basis for which one intends to utilize it. Indeed, 
a logical model of inquiry can easily become a pedogogical model of 
inquiry simply by advocating its usage in the classroom, and in fact this 
has been what has usually happened. Inquiry models have seldom been 
designed strictly for pedogogical reasons and most are adapted from other 
sources. This essay will attempt to formulate an inquiry model strictly 



from another era of philosophical ^^aalysis. Also v?hile a goodly number 
of p^chological studies have been done on the effectiveness of learning 
through inquiry strategies they have generally resulted in the usual set 
of mixed conclusions: llore importantly though they do not seem to have 
found inquiry preoentatioriB to be any more effective than any other 
instructional strategies. Trvese results have caused people to question 
the use of inquiry strategies (or in some cases the effectiveness of 
psychological studies) but no one seems to have questioned the nature of 
the inquiry model that was used, and more importantly whether another 
model of inquiry might have brought about different results. 

Scientific Procedure As Inquiry 

The model of inquiry found most often in education is the hypothetico- 
deductive. Indeed all styles of inquiry in education are a variation of 
this. Hypothetico-deduction also formed the central core of John Dewey's 
ir.odel of inquiry."^ The clearest, and indeed simplist, version of his 
model is found in How He Think s It is also the boot: most often referred 
to by educators and in many ways this is unfortunate for Lo^ic: The 
Theory of Inquiry is a much more mature booL:. Essentially How We Thinl: 
is a philosophy book written for nonphilosophers and it represented Dewey's 
desire to translate a theory of knowing into action. Always the reformer, 
it was only logical that his theories of knowing be developed into an 
educational theory. It is unfortunate that Dev;oy was perhaps the last 
philosopher to make this connection between a theoiry of knowing and a 
theory of education and since his time philosophy has moved into areas 
of increasing technicality. The logical techniques have become highly 
refined and the areas of life to which they are applied have become iac.cccl 
smaller. The result is that no technical philosopher today has much impact 
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on the field of educatioa and clio ccnseqvenco ir> liutle, if any, in- 
tcgrcticn bet\?een theories of Looclcd^o r.nd theories of teaching.^ Things 
remain about where they uerc uhen D^woy finished his work. It is always 
tempting to hold that noiihin^ remain:; to be said after Dewey, but a more 
realistic assessment might be that with the narrowing of philosophical 
concerns, coupleJ with the greater role of psychology, philosophical issues 
have simply not had much impact since Dewey. This is especially true in 
*^he area of what one might call educational epistemology. Thus, education 
is left operating with a hypothetico-deductive model of inquiry: A logical 
artifact from another era of analysis. 

It is essential that this model be 02:amined carefully in an attempt 
to evaluate its limitations for the development of teaching strategies. 
This examination can center around tvjo poin-c. L'irst one can consider 
the correctness of the model as a description of scientific inquiry, for 
if hypothetico-deduction is not an accurate description of scientific 
activity then certain assumptions that have traditionally been made about 
the instructional utility of the model need careful reconsideration. 
Another point around which such an examination might revolve is the in- 
structional utility of hypothetico-deduction, disregarding whether or not 
iu is an accurate description of scientific practice. It is this second 
point V7hich vjould appear to the more useful, and indeed more critical 
tact in such a critique, for if a model of inquiry has drawbacks as a 
model for instruction then it ought to be dropped, regardless of its accuracy, 
or inaccuracy, as a description of modern scientific practice. 

Uefore proceeding any further it is L.iportant to clearly deliniate 
between a descriptive model of inquiry and a prescriptive one. It is 
true that most philosophers would not object if their analyses led to some 
small reforms in the way science is dona but this is not their primary 



knowing. The teacher is saying thac this model is uorth utilizing and 
this is very different ilroa simply creating a logical reconstruction 
of scientific practice* V.o describe a set of procedures, as one does in 
the case of a philosophical analysis of scientific practice, is prinmrly 
an empirical act in that, at leaot in principle, one can ascertain 
whether or not the description is accurate. Indeed a great many of the 
current debates in philosohy are over the issues regarding the accurcy 
of description.^ Education though is generally concerned with the 
prescriptive uses of inquiry, and the focus is on the learning, and 
utilization, of a given set of methodological procedures. This pre- 
scriptive action necessitates that the consequences of advocating a 
given inquiry model be carelully examined. In using hypothetico-deduction 
v;e must scrutinise what hao;^Gns when the description becomes a prescription. 
This model was originally intended to be a logical reconstruction of 
scientific practice and v?hen we use it in the classroom we are putting 
a burden on the model that ic nay or may not accept. Before determining 
that though one must e::aiaine the accuracy of the description. It is 
ar.iomatic that a descriptive model be accurate, l^natever else is re- 
quired of a logical reconstruction of scientific inquiry it is of 
critical importance that it be accurate; i.e., it should be an accurate 
description of what the scientist does. If it is not then the model 
is of little use except as a subject of conversation amongst philosophers 
of science. 

Uo matter how hard one might attempt to describe scientific practice 
one can never be perfect. Abraham ICaplan, in The Conduct of Inquiry , 
refers to this as the dijllerance between logic-in-use and reconstructed 
logic. Logic-in-use is what a scientist does, while reconstructed 



the task o£ formulacinc a classrotni model o.T inquiry must begin by deciding 
what it is that students should be able to do, Unow, or feel, as a 
result of utilizing a model of inquiry. The tacit assumption of many 
of the inquiry programs formulated during the 1960 's was that they 
were to model the achievements, and procddures, of the sciences. 
Indeed one writer went so far as to say that "a method for judgement 
should be scientific . . , ."^^ Th^ worshi;, of science expressed by this 
writer is not only total but also amazingly uncritical. The problem is 
that even today too many oeople accept the idea that "the social sciences 
and social studies. . . are in large measures indebted to the physical 
scientists who have accomplished the developmental v?orl; on the 
scientific method."^ 

In many respects both ox the above expressions were a result of 
an uncritical acceptance o.T science* It was assumed that all people 
should be able to utilise 'the" scientific method as a mode of reasoning. 
It never seemed to occur to educators that a procedure that was 
developed to maUe accurate predictions possible ini3ht well be inappropriate 
for use in classroom situtitions where the goals are qi;i::e differenc 
from those in science. It is hardly reasonable to e;:pect that the 
tash of youngsters is the production oi new and reliable knowledge. 
..ather, it would appear that what the objective is to develop a set or 
procedures whereby the students can develop a set o.l critical thinking 
skills that will better enable them to deal with problems they might con- 
front. If the hypothetico-deductive model of inquiry can do this then 
fine, if it happens that another model is more effective then so much 
the better. It is really o.l little importance that a pedagogical model 
of inquiry be an exact replica of scientific practice. 
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' At any rate we must first con:>ider the major reasons for the 
utilization of inquiry tactics in the classroom. Here a return is made 
to the vague item of critical thinking skills. This generally would 
include such items as v?hether a student is able to judge whether or 
not a given conclusion follows from the data offered; whether a certain 
line of reasoning is ambiguous; and being able to determine if a given 
generalization is warranted. Essentially these items can all be 
embraced by two basic statements. First, we want the student to make 
bold conjectures, and secondly the student should severly test these 
conjectures. How effective an inquiry model is in engaging students in 
these two tasks is the criterion by which one Should select a given model 
of inquiry. How well a given model describes scientific inquiry is 
unimportant. What is needed then are comparisons of different inquiry 
ciodels regarding how effective they are in getting students to propose 
and test their conjectures. (Hot for instance, a comparison of inquiry 
with expository teaching, or simulation games.) If another inquiry 
model is more potent in the achievement of such skills then the case 
for dropping the hypothetico-deductive model becomes even stronger 
since, as was just pointed out, the major reasons for using inquiry 
center around the aquisition of critical thinking skills, not the 
acquisition of knowledge. Most of the empirical research which has 
been done with the hypothetico-deductive model has been done in con- 
parision with non-inquiry procedures. This includes lecture and ex- 
pository styles of instruction. There has been little comparison done 
between the hypothetico-deductive and any other inquiry models. The 
major reason for this lack of comparison is that different models of inquiry 
have never been used in instructional settings. Thus, any research of 
this type has been impossible. The question as to whether one model 
has greater potency in helping students acquire certain skills goes 



unanswered because oJT lack of comparative Oirnortunities. Everything 
is modeled after hypothetico-deduction. Uhat little variation there 
is between the worU of ilassialas, Fenton and Goldmarl:, is relatively 
minimal. They are simply variations on the tliciao of hypo thetico-deduct ion. 

The model of classroom inquiry advocated by Dewey has been widely 
accepted not because of its instructional utility but rather simply 
because it appeared to be a model of scientific inquiry^ The major 
problem has been that since few can quarrel \jith the success of scientific 
achievement any model based on scientific procedures is 3eneraliy con- 
sidered to be a very good one. This aura of great achievement not only 
entraped educators but also a great many others. Social scientists, 
for instance, have been attempting to model the physical sciences for 
number of years now v?ith what many claira is little success. In this 
respect the methodology of the pay&ical sciences has acted as a siren 
lady for a great many people including educators. A tremendous amount 
of effort has been ejcpended in attempts to utilize the same procedures 
which have produced tremendous advances in our l:ajwledge of the physicjil 
world. The interesting question remains: Uhat results might have developed 
ill education, and the social sciences, hati a different methodological 
course been followed? 

Since hynothetico-duduction has come to represent science for most 
people it is this model uhich is at the heart o'? all of the inquiry models 
advocated for classroom use. Uather than deal with all of the 
variations it might be best at this point to simply e::amine the basic 
format and its attendant ^^roblems In some detail. In its barest form 
hypothetico-deduction calls for the establishment of a particular 
predicti/e statement from a general hypothesis which is coupled with 
another statement giving the initial conditions. This single predictive 



statement (an hypothesis) is acce;)l-od, a'c least for a tiiae, as true. 
The ne::t step is to devise an cicpeiriuient, or a series of observations, 
to detennine whether or nol: this predictive statement is true or false, 
If this original predictive statement turns out to be false then the 
hypothesis is discoiifirmed or dropped. If the predictive statement, 
after examination, or experimentation, turnj out to be correct then the 
hypothesis is considered to be confirmed (bu'- not true) to soue degree. 

This problem of confiriiiation^ and disconf irmation is not an easy 
one and one that needs to be dealt with further, A point of some 
controversy has developed around the notion of a single disconf irming 
instance. It is worth noting that on some occasions a single disconfirming 
instance will not be sufficient cause for dropping, or rejecting, 
the prediction, llather, one must examine the data, or event, to see 
whether the event or data in question is merely m\ aberation or 
whether this disconfimino instance dooa indeed merit further con- 
sideration. This is a i^aysiaa notion of sorts and an approach which 
seems to have some merit si*ice essentially v?e are dealing vjith the 
problem of prior probabilities. Thus, if in the past there has been 
a considerable amount ol data generated in support oZ a given hypothesis, 
or set of hypotheses, a single disconf irming instance would not be 
considered sufficient to cause rejection of the hypothesis. The 
hypothesis would continue to be held to ha\re soma degree of confirmation, 
although perhaps less than befu-e the disconf in.iing instance was 
discovered. The more comple:: problem arises thou£,h when one encounters 
confirming instances of data. If the deductive statement that was 
gnnerated from the hypothesis turns out to true^wo do not consider the 
hypothesis to be verified. Indeed, no number of confirming instances 
can completelyverivly the hypothesis. Complete verification is simply 



not obtainable. The best that one can do is to have an hypothesis which 

has received a high degree oZ conSlrniation, bu'^ at the same time no 

degree of conf iimation can be of such a high level as to consider the 

hypothesis fully confir.ned. 'Jhis point is an important one, especially 

for teaching-learning situations, and one v?hich has been largely overlooked. 

The reason for this sf.tuation was first pointed out by David Hume. 

lie e::plained in Enquiry into Human Understandinf; that there was simply 

no logical basis for assuming that the future will be in any way similar 

to the events of the nast. In other words, there is no logical basis 

for assuming that unobserved cases will resemble observed ones. The reason 

for this is that , , '.:aG happor.cd /.mpos^is ao logical resuriction 

on what will happen. "^-^ Thus, as Hume puts it we have a very basic problem 

in predicting hnov;ledge. 

Let the course o:: things be allowed KLthext^"- be ever so 
regular; that alone, without some new argument or inference, 
proves not that, for the future, it will continsie so. 
In vain do you protend to have learned the nature of bodies 
from your past e::'/erience. Their secret nature, and con- 
sequently all their effects and influence, may change, 
without any change in their sensible qualities. This 
happens sometiraes, and with regard to some objects: 
IJhy may it not happen always, and with regard to all 
objects? l/liat logic, wlK^t process of argume-is; secures you 
against this suppostion? ily practice, you say, refutes my 
doubts. But you mistake the purport of my question. 
As an agent, I ara quite satisfied in the point; but as a 
phliooorher^ vho has s'^'/i chsro of cuvionttyj I ^'^-M n?*": 
cay actpt » ciaitrSj I want to locixn tho. I'o.iivJAl iorx o*: tlii*, 
inference. ^^'^ 

As the ouo.?-ior. is posnd here^ th^^ problon is essentiolly c^a^^ of 
justifying conclusions concerning unobserved plieno:.icna or concepts. 
Given that one has "established, or highly con^:imed, a certain con- 
clusion according to the accented cannons of scientific justification, 
on wh:?t grounds may we acoajt this conclusion as ernbodying knowledge. 



Vhdi. the teacher has the student apply a scientific method, it usually 



done so in anticipation that the scudent vjill jain new knowledge, at 
least new for hiin. What David IluiriO did v?as to point out how difficult 
this process actually is. '.;he student, and indeed the scientist, finds 
himself in a situation v?here it is cjctremcly difficult to legitimize 
his knowledge claim, 

Vhe student, or again the scientist, can act on the basis that the 
future will resemble the past, in "which case he v;ould be acting only 
on a psychological basis though not a logical one, IChe logical 
problem remains. Thus, the probJLem really has two parts; a psychological 
one, and a logical one. The fact that induction cannot be justified 
is a logical problem. The fact that we act as i.^ induction has been 
justified, or act as if the future will resemble the past, is a 
psychological response. This response does not though in any manner 
solve, or even resolve, the logical problei.i of Laduction. Tliis inductive 
problem is e^en more important in the conte::t of teaching, where the 
researcher may not be as tough-minded as need be, or where the results 
are not severly examined by a friendly-hostile pec?: group. It is all 
too easy to verbally accept the notion that one*s hypothesis is always 
tentative (to a greater o*: lesser degree) but inwardly feel that one is 
totally correct. Indeed, this is exactly the position of many students 
in our schools. 

Of course in principle the student may very well acknowledge that 
his hypothesis is only highly confirmed, as opposed to being true. 
The problem is that the student usually only ar^,reas in principle . He 
acts as if the hypothesis were true. Actually one could argue that this 
is a psychological problem aad this may be true, but nonetheless the 
origin of the problem is essentially a logical one. As was pointed 
out earlier the logical problem of induction is often times dealt with 



in a psycholocical TiUmner, but this does not lessen the magnitude of the 
logical problem. It is sLmoly a way of dealing, or coping, with it. 
A psychological response cannot solve a logical problem. Any new inquiry 
model designed for instructional use must deal with Hume's problem in 
some sort of logical manner. 

Another basic problem with hypothetico-deductioa is that of hypothesis 
generation. The hypothetico-deductive model tal:es the hypothesis as a 
given. As the late U.P.. Hanson pointed out it is like a recipe for 
coohing trout. All of the recipes found in cooUbooltd assume that one 
already hasj^trout. In some cases it may very well be necessary to xirst 
go fishing and catch one. Philosophers have discovered that a con- 
vienent way of surmounting this problem of hypothesis formation has 
been to hold that hypotheses formulation is a psychological problem, 
not a logical one. 'Ohus, the hypothetico-deductive account of science 
not only does not deal with the problem of hypothesis formation, or 
the logic of discovery, but also insists that a logical formulation 
cannot be created. Most modern logicians ha^e only described what 
one does with a hypothesis after it is pro;-)Osed .-^^ '.:his approach is 
being challanged^\n philosophy and it^*is sor.iething which any pedagogical 
model of inquiry must deal with since 'teachers cannot assume brilliant 
flashes of insight on the part of all students, as many philosophers 
assume is the case with scientists. There must be some sort of procedural 
guideline for the development of hypotheses: Hot guidelines in the 
sense of a set of steps, but rather guidelines in the nature of a 
reasonable procedural outline that aids students in developing hypotheses. 

A third point in this process of hypotheses formation that must 
be considered is that . . the process of fabricating a hypothesis 
comes after a study of at least some part of the field with which it deals* 



'Jhis seems obvious, but is too o.'::o.n forcottzeii, XeacI.eLc in an effort 
to create problems v?hioh stuclonLs. can inqur.vc ia*:c^ too olten forget that: 
students generally begin \^Vd\ a rather di.Cferenl: knowledge of the field 
tha:: * teacher. 7.his has fairly cignificant ramifications and 

these will be discussed shortly, but for no^? the point is simply that 
^'hypotheses are never conceived ab initio, arbitrarily, or independently 
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of any logical process o:': discovery.""^ L\auher, they develop out of 
past theories or patterns of facts and are generated from some body of 
data which the investigator has in internal f.zed. '..'his could be a body 
of data collected in a previous experiment, or it could even be a 
complete conceptual organisation. The point being that neither perception 
nor hypotheses foraatiDa is a totally free act. It might be going too 
far to say that one sees only wh^t he wishes to see, but likewise it 
would be too naive to say that one fiees e::actly what exists. The very 
fact that hypothegec grow aid de\olop through a theory-laden process meann 
that researchers, and students, Lave alread}^ developed a certain auiount 
of affection for a hypothesis upon formulating it. Anyone who believes 
that they are a strong enough individual to resist this tendency vK>uld 
do well to read the controversies over ilewtoniaii mecheuaics or Ensteinian 

AA w 

physics. 'Jhe cliche that the facts determine the truth or falsity of 
a;i hypothesis is siiaply that — a trite chicha. The history of science 
offers numerous exampleo wh.^ro in reality it appears that the hypothesis 
determined the facts and data that v?ere gathered. The more one v>orl:s 
with a given hypothesis th2 More this hypothesis becomes the master of 
the data. Indeed this is !'uha's point in '?he Structure of Scientific 
)\evolutions 4 There are tLues in all sciences when a paradigm, or 
developed theory, controls the type of data, and research, that is done. 
This paradigm controls the questions that one asks as well as the 
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hTpotheses that one fomula-es. Vhus, wg have a situation in the 

hypothetico-deductiva model ol inquiry wheie it is held that hypothesis 

formation is extralo^ical, or at least alo^ical, but at the same time 

\^e find that it is act»:r:lly a heavily theory- lacldoa process which 

directs not only the questions we ask of a situation, but also has a 

bearing on vjhat data is considered Importemt. Indeed Dewey calls the 
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hypothesis "the guidinj; idea.*' The problera is that the hypothesis acts 

all too well as the guiding idea. The students direct all their research 

and experimentation towards the proof of this hypothesis and the inquiry 

is already heavily weighted upon the formation of an hypothesis. The 

students immediately begin their search lool.inj for positive instances, 

These are often similar to rnsolicited test5jiionials; they become a 

special case o£ pleading. 

The problem is chat "'any such preference for verification • • , 

is bound to we:.j;ht the scales is favor of the theory." "It is 

easy to obtair. conlirmatic.ic, or verific?tioL^ for nearly every theory - if 
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v;e look for confirmations. This coiMpulsion for proof is a very strong 
one aot only v?ith students but also with ecieiitiots. Indeed, many 
students, as do many scientiyts, come to cherish their hypotheses 
more then they researc!\ tliem. A very basic reason for this is that too 
o.Cten students, and teachers, have failed to consider the speed with which 
they embrace the jTirsc reasonable hy^^othesis that maUes an appearance. 
As a little effort is devoted ;u*oving this hypothesis one develops aa 
even greater affection tov;arda it; an affection v?hich grows geonetricali}^ 
over time and effort. The degree of impartial:*/:;/ tends to lessen and the 
degree of convictioii surrounding the tentativaness declines even further. 
It is of some importance that this process occurs at the very time one 
is attempting to test an h3rpothesis and at a time whan skepticism 
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should be greatest. It is easy to exhort that the students should remain 

open and constantly be rc-»ndy to reject the hypothesis, but this is seldom 

successful. Thus, any nev; model of pedcxfjojical inquiry must deal 

directly with the probleni of hypotheseti foHTiation and at the samo tL.ie alleviat 

the problems which cause the hypothesis to become something which 

must be verified, or confirraed, 

There is also a third problem which is seldom raised in the literature 

and it is that tc posit an hypothesis to a probleroatic situation is to 
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assume that the problem can be solved. The unstated nature of this 

belief makes it even m'j::e dangerous. In a way this confidence that all 

problems can be re/^olvcd i6 testimony to our great faith in rationality. 

Indeed Dewey's definition of incuivy states this belief rather clearly. 

He defines inquiry as , , the controlled or directed transformation 

of em indeteriuinate situation into one that is so determinate in its 

consitii-.uent dictiactions a.id relations as to convert the elements of 

the original 8itU£.tion into a unified wliole, '""^ :*hc stress in al'J. of 

his writings is tl\at inquiry grov?s out a problem for which scn^a t^olution 

is needed. 'Chif^ would appear to imply thr.t onC; a problem is felt then 
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one is aJmittin?' that it in caoable of solutioti. ' V'hi.s is an unstated 
assumption which appears throughout the literatULo on inquiry in the 
classroom. The consequence of this assumption is that the attempt to 
nrove the hypothesis becomoi- more of a test of the students* skill 
ti^.r.:-. a test of the given hypothesis. It is sr^iall v;onder then that 
s^iudents gravitate towards certain hypotheses. "hc3:c is a feeling 
that it must wor!; out, The soi^r.^^e of: this aseunption stems both from a 
vory firmly entrenched faith j.n rational behavior and thought, while 
another part of it seems to ue derived froia pure optimism. At any 
rate this belief is something which students find very frustrating 
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to deal with. A failure to validate one'fs hy,)o;:!-esis, or any hypothesis 
for that matter, is cccii as a f»»iiure in oi"^o's ability. "If I cannot 
arrive at a satisfactory rai:ional solution to a problem then the fault 
must lie with me:*' At least this is the way maiiy students seem to react. 
VJhat we have perhaps is a logical h-iodel creating a psychological state. 
Inquiry becomes a way of testing one's problem solving abilities rather 
then being a way of attempting to solve problems. 

Thus, there are three basic problems wi':h the hynothctico-deductive 
model of science as a pedagogical inquiry uiodel. First, there is a 
rather significant problem surrounding the nature of hypotheses foriTiation. 
If one maintains that the foruiation of an iiypothesis is essentially an 
alogical event there is littl3 hope for the creation of teaching 
strategies for helping studea';s create hypothesis to problematic 
situations. This leaves one resigned to the fact only students with 
creative abili';i:5S, or those given to flashes oH insight, will be able 
to be productive inquirers. Secondly a.^ter the student develops the 
hypothesis (assuming he does) the ^jroblem bacones one that it acts as too 
strong of a guide for research. Students develop too much of a vested' 
interest in proving the hy^^othesis true. The hypothesis becomes a 
challenge to ijrovc rathe:; t'.irx*^ a^i idea about which one maintains a 
detached neutrality. A third point, and this is tied to the second one, 
students tend to regard any degree of confirriiatio.i, no matter how small, 
o.n proof of the truth of their hypothesis. 'Jliere tends to be a rather 
dogmatic approach regarding the nature of the conclusion. 

Thus, we have three rather serious problems w?.:h hypothetico-deduction, 
any one of witlch should force a serious considertion of the pedagogical 
applications of the model, '.'he limitations would ap^^ear to be of such 
a nature that instructional technique cannot overcome them. Indeed, 



thio hao been tti::C* beJor^. c.k: jt\n1o5f ov'o^v \oo.: cr arLicle contains a 
nuiubei- oZ su^sontJ.o.ic .Sor deaj.i.n^ With ca - ;>j;^l)lc^:nG« "sually they refer 
to the need have Gtv.Js .ts tu;.*.!' v". jCiC.lveiy a, id romain open to di.iSerent 
poBsible solutionc to a prcoblec;. rouo::iino^* these uorl: and on other 
occassions they do not. Uhai; T. a:a sujsestiuis here that such things 
are actually psycho logiccl oand-aids for logical i^roblems. It may v?ell 
be luore productive to consider die construction of a new r.»odel than to 
worl: v?ith Kypothetico-deduction any longer • 

A LiULTirLE IIYPC/AI^SIS C0lH;AB0rj\'jr/12 lifQUr.;/ iiCi)EL 
A Lop.ic of Discovery 

In developing a iieu inquiry xaodel the obvious place to begin is with 
the first problem. '.Hiat is, v:hKt does a logic o.': discovery look like. 
It is also the nost difficult problem and 1 do not intend to solve 
it at this point. It is enough for nov; to sketch out the directions that 
a solution uinht eventually tal.e. though it \?ould be an understatement 
to say that much worl: reuains in the developrnen'^ of a logic of discovery. 
At the sarne time though the uor*: of the last decade does indicate that 
such a logic is possible, something Carna.^ aad ..e^'cli^ijbach, ar.iong others, 
once held impossible. 

It is important at the outset to distinf/aish between two 8tat•'*^.^<^n^A : 

1) reasons for suggesting H in the first place, and 

2) reasons for accepting any hypothesis H. 

j:he second point here raises the question as to why a student even suggested 
H as being possible in the first place. This is not the same as asking 
why he decided that H laight be possible. It may very well be the case 
that the two utilize quite different types of logic and that the 
reasons for suggesting H would never allow for the confirmation of H. 



The question here is x^hat ni3P.i; sgq^ oi those tynes of reasons be. 

bo. 

One type might /aualofjioal leraJoainfj,^^ In this situation the student 
would be arguing that x, oiiice ii.. appears to very similar to all of the 
other X's he has knovm, then perhaps in similar situations,. X will behave 
the same way as all other Xj8# An example might be drawn from a sociology 
class where the student suggests that because Japan is an idustrialized 
nation, as is the U,S,, there is a great lit^elihocc that it has a systeia 
of social classes. ^Jhat the student is doing In essence is rmlcing an 
inference that if A, 1), and C exist in both the U,S, and in Japan and 
D exists in the U,G, D must exist in Japan also, The arguwent thus 
is that if Xi X2, X3, always exist in together then .I^j is also a common 
element. It is important to note that I am not using the term analogy 
in the manner v?hich would suggest that an aftalogy is the same as an 
analogous or an i; tcrM'.X'Cr.'ii.va nio^.el of a* theory or for the theory. 
Uather I am using the teri.i only in the common garden variety sense 
of analogy. 

The important point is that an argument uuch as the oae v?here the 
hypothesis posits the existence of a social class system in Japan is 
essentially different from the data needed to conlina such an hypothesis; 
data which might either coiTL.Tinn or deny the existence of such a class 
system. The student could point to an unending number of similarities 
between the U,S. and J«i>an but ho would btill not be confirming his 
hypothesis; i,e,, Japan has a system of social classes. The hypothesis 
will need to be confirmed in a way other analogicaL reasoning. 
This is what is meant as the difference between the reasons for 
suggesting H in the first place as an hypothesis and the reasons for 
accepting 11 as an hypothesis* 
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Another ercanplc of a pocsiblo lo^ic of diccovery might be where 

the student argues that H is a possible hypothesis on the basis of 
27 

syinmetry. This principle i.s often applied in iJiO. ';l?.Rsrootn, It is 
where one naturally assumes that the hidden part of circle respmples the 
part which one can see. Students seen to reason on this basis a great 
deal in their history classes aiid what is proposed here that such inferences 
be exploited as a means of encouraging students to develop the bold con- 
jectures mentioned earlier. An example might be where the student makes 
a conjecture that the United States is steadily declining as a world power. 
The U»S. began as a colonial nation and rose in less than two hundred 
years to be the premier world power. It appears that the peal; has been 
reached in this process and we find ourselves in some new relationship 
with the remainder of the world. What we have essentially then is a curve 
with years on one lUiis and world pov;cr on another. 




World 
Power 



Years 

Thus one could argue on the basis of sj^nmetry, that within about one hundred 
and fifjiy years we x?ill no longer be a world power. This approach is 
essentially a rational way to develop hypotheses. It should be obvious 
in this example that one could never seek to prove the argument on the 
basis of syrrraetry, but this in no way rules out the fact hypotheses 
cannot be developed in this nanner. 

Still a third reason that a student can have for suggesting 11 as 
an hypothesis is on the basis of authority. In fact, I would suggest 



in most classroom ur.uuations thjs vDh'c oJjen hai^ocas, T?he student 

suggest a particular hypoLhooic l.i. -isuse iu supports the ideas of the 

teacher, or their parcnt:c, or any cthex authority. An example hciu would 

ba where a student argues that the frontier played a dominant role in 

the development of the Unitad States because Turner v?as a prominent historian. 

The ar:,ur.cnt might be that since Turner is a famous historian his theory 

must be right. One cannot become the paramount figure in a field by 

positing false arguments. The student here is argu?:ng fron a basis in 

authority and not from data and research. 'Jhis is obviously not a 

correct strategy for confinnin^ an hypothesis, but a^ the same tiu:e it 

is a very plausible argument for suggesting the testing of Turner's 

frontier thesis. Indeoa the stature of redricl: JacUson Turner has been 

perhaps the reason that so uiuch hes been written on the frontier: 

It is always a good idea to take on the biggest name in a field • Thus 

offering or formulating 2.: hypothesis on the basic of authority is a 

very reasonable process. It can easily be seen that one cannot prove 

a hypothesis on this j^asis; at the same tirae though it is a very reasonable 

basis for suggesting II in the first place. 'Jhus, once again, the reasons 

for suggesting II are quite different from the reasons for accepting H 

^ *>i <i) 

as an hypothesis. 

on 

A fourth type of reasoning may be simplicity. A student suggests 
n as a possible hypothesis simply on the basis that it appears to offer 
the most unencumbered e::planation to a puzzling situation, anomolle, or 
problem. An exaiuple of this might be the argument that a guaranteed 
annual income would be a Lad idea because it would destroy any incentive 
to work. This is about one of the simplest ideas that one can formulate 
against such a social policy; thus, it can become a hypothesis that merits 
further testing. The process by which one develops Buch an hypothesis 



is hardly a brilliant flash o^: insf.^jht, or a ci-eauive leap. In fact there 
is nothing mysterious and nnychological aboi^t ^i-heory, or hy^^otheals, 
that if you give people mney they ^^7ill not work, itather it is a very 
simple non-involved response to a question conceminjj social policy. 
Once again this is hardly going to provide one with a rationale for 
finally accepting 11, but that is eacactly the point being made here: The 
reasons for suggesting 4I may be quite different from the reasons one 
might tioci for accepting 11. 

This is not to argue that discovery is a purely logical act, rather 
it is an argument against the purely subjective and ps;'chological theories 
of discovery. These very JIamiliar, and Important, aspects of discovery 
come all too quickly to dominate all of our thinking. It appears in 
many cases to have led to a euphoria with highly permissive attitudes 
towards any creative e::perienc2. Education embraces thic notion of 
creative euphoria ec a means jf dsvoloping hypotheses all too readily. 
Dewey believed thai: any hypoth'isis occured s;^ontaneously; it just 
seemed to pop up or spring into being, . • *Jhe idea jus^. comes 
or it does not come; that is all that can be said* There is nothing 
intellectual about its occurrence. Hunt aa' ■e::cclf write that the 

-^t^ ^t) <»; 

process of "Thinking up' a hypothesis nuts (aj strain on the imagination 

^1 

and knowledge of students,*- As they go on it beco.aes clear that they 
see the process ol hypouiieses development as ioore ol an Lnaginative process 

one which involves Luowledge and skill. LiJeed they uaaintain that 
• the taore unimaginative a grnap of students is . . « the more assistance 
they require from a teacher*'**' 

Ifnat the earlier Tour liOints have atte^apted to do is provide a beginning 
poinu at which worl. can horj-*'^ before the concept ol discovery is lost to 



the psychologists forever, and in this respect i:he ..^Jcl presented 
here is different froia the hy;>othetico-deductive model in use today. 
Perhaps a successful Jtrata^y ir.if;ht be for a teacher to develop materials 
In such a way I lat a studer*!: comes to suggest hypotheses on all of the 
various points uuggesUed, That is, a student would be asked to suggest 
an hypothesis on the basis of simplicity, another on the basis of analogy, 
another on symmetry, and yet another on the basis of an authority. This 
would serve the purpose of developing a wider range of hypotheses tluin 
arc presently developed under the psychological basis of discovery, as 
well as perhaps allowing for the training of a student in hypothesis 
development skills. 

. i:ultiplc-Coupctinr»-IlypDthQSC s 

This brings us to the second problem which was raised in the first 

half of this easay: The woy in which a given hypothesis directs any 

research effort. This is not always a bad thing and in fact one of 

the functions of the hypotheses is to give direction to one's research. 

The problem is that a single hypothesis usually does this all too well. 

It is important to remember that an hypothesis is always developed within 

a given Context; no hypothecis is ever developed fn a vacuucijand it is^^ 

simply naive to believe that a student begins forming hypothesis de novo . 

The process whereby a studont develops hypotheses is in a very real sense 

a theory-laden one. The student begins the process with a background that 

is already formed; and when acked to develop an hypothesis, he will fonaulate 

one whic.v fits this background. Ihus, rather -han challenging his beliefs 

this very first step in a traditional inquiry model generally tends to 

allow for the reinforcement of ideas the student already holds. This, 

some will argue, can be avoided by a skillful teacher. Perhaps, but 



the teacher aloo brinjjs a bacIi^jiTw mcI, c.or^pletc: with preconceptions, to 
the classroom, and only iS che ctocltrut and ::he teacher have opposite 
theories will the opposing views be compared. 

In this case perhaps both parties will allov; ^or the testing uhoir 
ideas but even so there are still only two hypotheses, or alternatives, 
to a given problem. Both sides of course believe their hypothesis to be 
the correct one and direct all their efforts towards the validation of 
their own hypothesis. The result of such an inquiry is generally seen 
as a situation where one person loses and one person wins. Inquiry then 
becomes a game. In either case each individual comes to generate only 
one hypothesis and research is only done along one avenue, and done in 
such a way as to prove the hypothesis correct » 

One way of circumventing this problem is to force the individual to 
generate more than a sin^Je hypothesis. Thus, there v;ill be an emphasis 
placed upon the need to search for alternative explanations which should 
reduce the vested interest that a sLuacnt has in proving a single hypothesis 
correct. If a student is allowed three, or possibly more, different 
alternatives then there is little need to prove one particular hypothesis 
right. Thus, a student's research should be much more open and wide ranging. 
Vo return to the e::ample used earlier in the paper, the student is no 
longer soliciting testimonials for his product, but rather he has a 
nuiaber of different products, any one of which it is equally rewarding 
to sell. 

The attempt in such a situation is to get the students making bold 
conjectures: Conjectures \;hich in many cases will refute experience and 
ignore perceived regularities. In the past the reasonableness of new 
ideas has been stressed and this has been done at a cost to new ideas. 
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It is esoential that teachei-s and students re.xuiber that 'all acquired 
knowledge, /and/ all le^rninr;, co.isJsts- of tha modification (possibly 
the rejection) of some £om of icnov>\.<-:dge) or diSi>osition, which was 
there previously , . . .•--^ in this ncv; iaodel it is es3<inti.a] that 

the students develop every possible type of explanation for a 

problem, or question. No effort need be, or should be, taken to 

curtail the range or types of possible explanations 

offered. The task at this point is solely one of prooaeation. Once 

the student begins to develop multiple hypothesis the invecLi^ icJr>o takca 

on a fuller demension. A single idea, or hypothesis suggests a single 

direction. With several hypotheses several directions are suggested. 

The lines of demarcation surrounding an Investigation become erased 

vrfiile the types of possible oai-.coms are greatly increased. In^essence 

the scope of the investigation becomes more complex. 

Some might argue that the/ have alvays advocated the formation of 
several different hypotheses and find littlo new in this model. The 
difference is that in this model the hypothecas are to be competing. 
That is, they are to be formulated in such a V7ay that no two can be con- 
sidered /iv?..^'.*d at the same time. In order for one hypothesis to be 
verified the others will have to be proven false. Hultiple-Competing- 
hypotheses should be structured in such a way that the verification of 
one necessitates the falsity of the others. The students rather 
proving an individual hypothesis must seek to disprove all hypothej^es. 
v/erification is no longer the goal that it was uith hypothetico-deduction* 

A related problem that occur<? too often in schools, and could perhaps 
be minimized with a raultiole-cjmpeting-hypotheseo formulation scheme 
is the notion that one idea is as good as another. Jhis idea is so 
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obviously false trhaL it should really not be a probler.i. nonetheless, it 
is a problem and one Lhat could even develop v;iJ:h the use of inultiple- 
competing-hypjtheses. Sii.iply because several different ideas ^\re put 
forth docs not iraply that they have equal merit. V.ather, it means that 
these ideas have not been disproved as of yet. One hypothesis will 
eventually survl/a over the others. That ic, one hypothesis will offer 
a Liore coiaplete explanation, or a more accurate prediction* The determinau 
o£ which of the various hypotheses will do this is yet to be cstcblishec\ 
Thus, judgement is, for the moment, suspended as to \7hich is the more 
accurate. It should be stressed though that this is not the same thing 
as saying that all hypotheses are equally good answers: Only that 
prior to further testing, all hypother.es are equally plausible. 

Before proceeding any i:urther it is necessary to elaborate upon Just 
"what is meant by the uen.i uultlplc-competing hypotheses. Basically it 
refers to h/potheses v?hich arc constmcted in such a V7ay that if one is 
true then the other (s) must be Talse. It is, or should be, logically 
impossible for more tha.. one Iiypothnsis to bs correct. 7or e:rample in 
the discussions that were held regarding the shape o2 uhe earth one 
might have cone up with the following hypotheses: 

11-^: The wo::ld is spherical in shape, 

(I) 

The world is flat and two demensional in shape. 
One could corns up with more but the point can be made easily with these 
tv?o. If H^^ is found to be highly confirmed then R2 must necessarily 
be lalse; it is logically iuipossible for the world to be both flat and 

c,»herical at chc 3a...o cL.xo. 

Another example might be developed from a political campaign. In 

1972 a student could have de/cloped several competing hypotheses regarding 

the nominee of the democratic party: 



Hi: .^(jaat;or Iluu-^Iir^^:- v;ill be the nouinee of the Democratic 

1(2: SeuatOi Ja'^Uson *v*iLl be the noMinee of the Democratic 
party Ho-: Vresid^.^V: 

IXr^i S'snator iicGnvarn will lo the norainee of the "Democratic 
party for Pvesident 

senator liuskie will be the nominee of Democratic party 
for President 

Still others might be added but theflc four will serve our purpose as 
examples. I'amely, only one of the above can be true; and if one hypothesis i 
-irr,:Gd the others raust be false. It is logically impossible for more 
chan orie to be confirmed. 

This i§ quite different from simply stating a null hypothesis. 
A null hypotheses states thai !!•, itj false; *;.t tells us nothing regarding 
the condition of whe other ■iy\^otiias'=)ti, la a nultiple-competing-hypotheses 
model we c:;q ir:ov:rc::-^ . the seiTic; of prbbable results and 

not in a single case. i,;Gturnii.s l*) Mie exar.iolc* of the shape of the earth , 
a null hypothesis would slr.iply yta:e hj^ or noc Ih^ Testing V7ould be done 
on the basis of seeking to dtscrmfiirm the null hypoifrhecis. which J,n effect 
would confirm one's hypothesis. In the model bemr, aJvocated one is 
dealing not with null hjrpotheses, but with diff erent competing hypotheses . 
The major difference is thac instead of working with only one hypothaaes 
at a time, the students are working v)ith several competing hypotheses. 
This is very significant for it putfl the emphasis on the generation of 
different ideas, or solutions rather than on the seeking of a single 
possible solution to a given problera or question. In hypothetico-deduction 
the student has already committed himself, at least to some extent, with 
the formation of an hypothesis. In this new model the student must 
remain open to the existence of a large number of possible solutions 
to a problem. The process of inquiry quite simply is no longer centered 
around the Joal of proving one's hypothesis. 

I 
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Deducing Th e Coni:^;<.}\ir>f,'^oj u ;*f ^>^f;^;<wr3 

After the studci\L Itab r.>rriuljLcM ar> many possible competing hypotheses 

ao he can, ho is ready to ^.hc :ioxt cease in this inquiry model. 

The inportant thlt^j io ^.hat this cta^'e is a p^rjely deductive one. When 

one uces the tem deduction in education uhero io a noed for o^iplanation 

cinco in the past Zev? years there hac been cone sort of holy connection 

between i.iduction and the idea of ^ood teaching. IrJocd, f/..,a toachin^ 

and the term induction have becone cynononouo in nany n'.ulj:. Talc 

has meant that deduction hao become a term synonomouG with jn'xrior, li 

not bad, teaching and this most unfortunate. The inportant thing to 

remember is that a deductive argument is one in v?hi»..h tho conclusion 

follovjs necessarily i'rom the pramicej of the argument and at the same 
... .... 

i-mo iG nori-ampliatxvc m nauurc. In the nrc'.uments being constructed 

in this model the hypotheses beccriio the ,>rem:.soo and the conclusio:i 

of the arguner.t the conscqucnf. ol the hypoulior.is . 

It is from the hypothesis, which is but a tor.tati'/e idea, and one 

vhiich has not been ji'stifieo in atiy v?ay, that the co..::lusions or 

3S 

deductions are drauu. ' Here one of the hypothesis formulated in the 
previous section is used as a;i c::cnnle. 

(I) The World is flat and tv;o demons ional 
It is only possible to go from A to V> 
in one direction. 

The importanc thing here bcir.'-; iiha:; both ar,^,:ii;.ents a::e deductions from 
the original hyoothcses, and the conclusion "ollouo logically from the 
premise or hypo*:hesis. 
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Testing and Eliminatlnn liypoCheses 

After complecing the deductive arjument for each of the hypotheses 
the student is ready to begin testing his conclusions* Here is where the 
greatest break comes from the hypothetico-deductive iiKjdel of inquiry, for 
rather than looking for confirming data the student must look for data 
which will prove his conclusion false. For instance in (I) above the 
student must prove that it is possible to go from point A to point B 
in opposite directions. If it is possible to prove this then the con- 
clusion of (I) is rejected. At the same time the premise of the argument 
must also be rejected since in a deductive argument Mhe truth of the 
conclusion is logically linked to the truth of the premise. At this 
point it is important to remember thpt the premise of the argument is 
also one of the several hy/u^h'^ses we earlier formulated. 

This idea of locating data which proves an hypothesis false is what 
separates this model from hy\)ocheL5co-doduction. In the hypothetico- 
deductive model the student wa.*? ciily require? ^ to demonstrate that his 
hypothesis was a possible explaiiat^ju and wa.; supported by some data. 
Any classroom teacher can testify as to how thesG points were stretched 
in practice. That the proceas generally lacked a certnin amount of rigor 
would be stating the caco railcUy. The only reason that most students 
had for rejecting their hypothesis in hypothetico-deduction was the 
persuasive force of the teacher's firgument against it, x>hich may have 
been az:;7\o:.':.z^ by the arguraentc of other students in the classroom* 

The whole argument in hypothetico-deduction is based on the notion 
that some standard exists u_-oa v?hich knowledge, correct knowledge 
that is, is measured. It is also assumed that ^.eople, or investigators, 
will agree ultimately as to what this is. Car.ipbell iu his little book 
entitled \Ihat is Science discusses the idea that science is raally that 



body of Icnowlcdge, or judgcinGnts> r/oout which tjhere is universal 
36 

agreement • A great many othes would agree wi;:h his position, and 

indeed the definition does have eorae merit. The problem is that it 

describes a social convention agreed to by scientists ;and as a group of 

individuals they are very demanding before admitting agreement uiti. another^ 

person's, or even their own, judgement. This is part of the socialization 

process that one e2cperiences in becoming a scientist. A process which 

students, needless to say, have not experienced. 

neither do students c/l.ibit the friendly hoctl.l j.ty' that suri-'ounds 

science. Science has what Jerome u. llavetz calls a built in quality conrol 
37 

mechanism. Attempts have been made to duplicate this whole structure 

of norms, along with a systeui to distribute rewards and sanctions, in the 

classroom, Uo attempt really appears to have been successful. The basic 

problem is that the def;ree to which students require a fellow student to 

substantiate his hypotheses, has been vastly overrated. The process 

v?or'.;s rather well when one speal:s of scientislio especially scientists 

who are seeking the same set of career rev)ar:Is. V*he process docs not 

work quite so well with students in the classroom. In an effort to 

turn students into junior scientists it seems to have been forgotten that 

they are not junior scientists. Students are not hostile towards each 

other in the same way that scientists are. (Anyone who doubts this hostility 

among scientists need only read The Double Helix and compare Uatson, Grid:, 

et . al to his own students.) 

This lack of a structured social systeu regarding the testing of 
hypotheses, along with the reality of David Hume's critique of inductive 
reasoning means that some nexj mothcd, other than proof, must be developed. 
The easiest procedure is i^, c Imply concentrate on disproof. Rather 
thaa having the student conce.itrate on what kind of information would 
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pro\^c an hypoCu^-.ol.j cr-vtccl: ui o r^'w loawj c'.icvld aol:: *'\}hoX hinds 

of data will luovc an. hy/o<;hcoir/ f.».D^?'' Thlo io perhaps the grcateoi: 

departure Iron the convoutional rodol of inquiry. Whereas previously 

students ucre required uo occirch out data vhich \vould support their hypothesis 

nou the reverse is requir,;d: The student needs 'jo locate data which 

vill disprove the hypotheses. 

The way one goes about this is to seek data whioh will iuvalidate 
the consequences forr.iulated in the pres^ioiss sta^e. l*or iui;tance, in 
(I) i£ a student were able to locate data which dor.ioriStratcs that it is 
possible to leave point D in opposite directions and still arrive at 
point A, he will then have proven the hypothesis iclo^ and have one less 
hypothesis or possibilit> to deal with. This, contiuues until the student 
is left only wich those hyr>rithcses which cannot be disconfirr.ied . These 
hypotheses, or hypothesis, t/.us constitute a possible answer to the 
original probla;.i. One ccn :..ly have liypotheses which hnvo not yet 
boon dicconfiifA^d, This is u crucial aspect of the n»jdcl. It i.iust 
be kept in nind that the entire basis f^r ccehin;; ro3?:iution of the probjen 
at this point does not center around problem resolution, but rather 
around hypothesis cli;.iip.at: on. As one hypothesis a^'ter another is 
olininated, the focus is concentrated on fewer and ;:ewer possible 
er^planations for the orijjinal problea. 

This is an inportniit r>nrt of the rationale .or die use of nulciple- 
conpeting - hypotheses. Uith this nodel correct answers, or even 
verified solutions, do not e::isu, at best v)ha4: ^hc student is lolw 
with arc a sut of hypotheses, or ^070 thesis, v;hich he has been unable 
to refute. If two reuain then there ei.ist tw tentative answers- 
both equally possible. This is designed to iapross upon the 
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students the tentative nature ;:»".cwlecl jn. Wlioa t[iG student had only 
one hypothesis it was always uajy to sxnply jatellectually accept 
the notion that one's conclusion v;as tentative but at the same time 
psychologically accept it rather fin:\ly. Casicaliy this psychological 
response allowed for one to avoid the logical problem. If, on the other 
hand, a student is confronted with two hyijothesis that cannot be disproveu , 
then it is almost impossible to admr.t to having solved the orir.iiial 
probleu in any final sort of way. 

Actually one can never reach total confirmation with tlie hypothetico- 
deductive system of inquiry either, but this does not uiean the scudents 
really accept the tentative nature of knowledge. It is simply too 
difficult a concept for many peopi.e, not only students, to accept. An 
eliiaination process is, by co..:^^arieon, fairly straight forwards Thus, 
the elirrlnation of hyootlieses should have a fairly significant impact on 
the whole manner in the way a student reacts to the nature of knowledge, 
.lather >^^,, viewing knowledge as something which is fairly certain, or 
at best slightly tentative, ha should come to view empirical knowledge 
as that which has not yet been proven false. The ubic^uitus quest for 
certainty might come to be replaced by a more probing mind, tlo longer 
is it certainty that one is looking for; rather i*: is knowledge which can 
withi^tand repeated efforts to disprove it. 

One of the major problerjj with falsi ficatfr^fi is that it is not 
as psycholically comforting as is proof. There is a feeling of achievement 
which exists with proof: A feeling that may not exist with a theory 
constructed around falsi? Uat ion ^ ^^i^^ problem is that one must choose 
between a theory of inquiry which is realistic and powerful or one which 
provides psychological satisfaction. Of course the choice is not really 
that simplistic but nonetheless one should not select a model of inquiry 
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on the basis of the psychological comfort it Rives to the user. One 
must select a model on the basis of how effective it is in helping 
the student acquire Icnowledje, and a*: the same tirae be prepared to ^^j^c^ 
or modify, previously acquired knowledge • "All acquired knowledge, all 
learning, consists of the modification (possibly the rejection) of some 
form of knowledge, or disposition, which was there previously, . .""^^ 
Thus the best pedagogical approach would be to select a model of inquiry 
V7hich allows for the development of a skeptical attitude towards 
kjiowledge. If there is nothing like absolute certainty in knowledge, then 
it is best to prepare students for such uncertainty. 

Our propensity to look out for regularities, and 
to in pose lawa upon nature, leads to the psychological 
phenomenon of dogmatic thinking or, more generally 
dograatic behavior: 'Je escpect regularities everywhere 
and attempt to find them even where there are nonej events 
which do not yield to these attempts we arc inclined to 
treat as a kind o:^ 'background noise'; and we stick to 
our e:qpec tat ions even when they are inadequate and we 
ought to acce,>£ defeat. 

This is what falisf icatioa is designed to battle against. The 
idea that things exist in a unchanging fom with a binding set of re- 
lations is simply not true, llonethless a dogmatic nature, or attitude, 
allows for the construction o?. just such a artifical world of certainty, 
'jjhis unrealistic conception of acquired Icnowledge is vjhat must be balanced 
against the psychological discomfiture of falsification. Students should 
learn to live with uncertainty and the schools should foster 

programs which allow the students • . . to invent and elaborate theories 
which are inconsistent with the accepted point of view, even if the 
lat er should happen to be highly confirmed and generally accepted* "^^^ 

Another advantage of the multiple-competing hypotheses model being 
advocated here is the different demension such a model gives to the 



research effort. In hyootlicuico Ov;ductiou the ciiudent is asked to 
locate data which v?ould iGnd Dupior': to his hypothesis. This is 
very similar to the earlier e::anplc of asUir.G a person to f;o out and 
locate unsolicited testimonials in favor of a ncv? product. No natter 
ho\^ bad thd product is a couple of people can be found who thinU it is 
Creat. Likewise no natter hov? bad an hypothesis is students have alv;ayfl 
seened to find sone data ^;hich backed then up. In nany vjays this joes 
back to the earlier problen of cherishing an hypothesis nore than 
researching^ it. It is sinply too distressing tc gi/e up the only hypothesis 
that one has. It is preferable tc locste sone (any) reasons for believing 
that one has been correct all along rather than sinply starting all 
over again. That students react this '.jay should not be suprising - 
a great nany scientists have done likewise. The point to keep in r.iind 
with a nultiple-cop.pe'Jing hy;.cthosis - falsification nodcl is that by 
elininatiag an hy;>othesi8 the individual is actually naking progress. 
Given the situation if A or and B is elininated one only has A 
remaining as a plausible situation, dothiag is lost, rather something 
is gained. The choice o.: possible explanation has been narrowed. 
This is vjhat is r;eanu by -^'ccV cing the range oC possible alternative 
hypotheses. One is able to do this fairly easily because of the specific 
nature of the daca necessary to disprove the hypothesis. With the old^r 
hypothetico-doduciiivc style of inquiry one would merely attempt to 
locate inforr.iation v;hich v;oald prove why thi^ hypothesis would 
be cortu-dt. This typo of infon.iation is all too easy to locate. Thus, 
another problem with hypojhcuicc-ucducflion is o7erco..io with multiple- 
competing hypotheses. 
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In positing this new nodcl of inquiry Lhc assumption been nadc that 
a pedagogical inquiry model need not necessarily be an accurate re- 
flection of scientific inquiry. Basically ve require different things 
of the different nodclo. In a pedagogical model we must expect two things 
the model: First, it should encourage students to make bold conjuctuies . 
Secondly, it should also ancburage students to severiy test these 
same conjectures. To the ciccent which any model dooo this better than 
the traditional hypothetico-deductive ane, it is the model of choice for 
school settings. An argument might be made that these two criteria 
would also hold for a scientific model of inquiry, and indeed it may be 
true, but a full consideration of this issue would add considerable 
length to a paper that perhaps is already too long. The argument 
here is basically that a multiple-competing hypotheses model will allow 
for bolder conjectures and more severe ccsti^g oi these conjectures than 
does hypothetico-deduction. To the e:ctent which this is true then this 
new model is an advance. 
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